MATERlAL AND METHODS
Fifty Swiss albino mice were used in this investigation. A piece of sterile chemically pure aluminum wire, 3 mm by 0.25 mm, was introduced into the right lung of each animal by means of a trocar made of a 20-gauge needle equipped with a stylus. 'werted through the 4th interspace. Preliminary w .vealed that the wire usually entered the right It .,d lob6 Five mice were sham injected. The animals showe 3 ill effects from this procedure. The mi. :ere sat :ed at intervals of 1 to 45 days. The lungs were removed and examined grossly, then the wires were carefully extracted. Blocks of tissue were selected for histologic study and placed into neutral formalin, paraffin-embedded, and sectioned at 3u. In addition to hematoxylin and eosin, the Mason trichrome stain, the Van Giesen stain, and Verhoeff's elastic tissue stain were employed to more carefully define changes in connective and elastic tissues. S o m e tissue samples were fixed in glutaraldehyde for subsequent study with the electron microscope.
RESULTS
Many of the wire-containing lungs showed areas of hemorrhage. After about 20 days, a depressed scar appeared on the surface.
The lungs bearing advanced lesions were slightly firm to palpation, and partially sank when placed in water. Histologically, the site of wire implantation was initially filled with red blood cells. The adjacent areas were edematous and congested. Neutrophils, lymphocytes, and macrophages infiltrated the interstitial areas. The lumens of the persisting alveoli were clear, and the alveolar linings were intact. By the 7th day, plasma cells, lymphocytes, and macrophages predominated. In some interstitial areas there appeared by the 20th day slightly enlarged elongated cells with prominent dark nuclei (22) in the interstitial connective tissue ( Fig. 1 ). After the 30th day, the tract created in the lung by the aluminum wire was usually obliterated by connective tissue; the pleura had regenerated, effectively bridging the g a p at the periphery. The neighboring alveoli were distorted or destroyed (Fig. 2 ). The alveolar epithelium contained numerous large cells (hyperplasia) and small cells with shrunken dark nuclei (pyknosis). The interstitial areas were filled with connective tissue (Fig. 3) . These changes were most prominent in the peripheral areas of the lung. The bronchiolar epithelium was hyperplastic. The vessel walls were thickened. The elastic fibers in the walls of the alveoli were initially unaffected but underwent fragmentation after about 7 days ( Fig. 4 ). In the area of the wire injury there was marked distortion of the fibers; some scattered disorganized remnants persisted, but few were visible by the 45th day. The opposite lung consistantly showed no significant changes.
DISCUSSION
When aluminum powder is introduced into the terminal areas of the respiratory tract, either by industrial contact or through experiment, the metal becomes widely dispersed in the p u l m o n a~ parenchyma. Eventually, it may be represented by focal fibrous areas associated with bronchioles, alveolar ducts, and alveoli (2, 3, 12, 15) . Of interest is the relationship between metallic aluminum and the materials t o which it is appended as it enters the respiratory tract. It has been shown that most of the aluminum is in the form of oxides, oils, or lipids (2, 3, 11, 13, 21, 24) ; further admixture with respiratory secretions renders it difficult to assign a precise etiologic role to aluminum. The element must conceivably be coated with some substance in order to inc2Jce pathologic changes. The lesions associated with tfte pure metal are more extensive than might be expected from the initial injury. Parenchymal injury extends outward from the original site until much 0; !'he h b e is eventually involved. From available evidence, it aould appear that the first changes begin soon after the wire is implanted. The initial edema carries serum protein into the interstitium accompanie ' by fibrin and inflammatory cells. Mononuclear cells an6 ribroblasts soon appear; within [3] [4] The alveolar lumens remain free of fluid or exudate (proteinosis), considered by some to be of significance in the induction of pulmonary lesions (4,ll) . The architectural pattern is ultimately destroyed. The pulmonary vessels are often thick walled (10).
The nature of the pulmonary fibrosis following the inhalation of aluminum powders bears some resemblance to that appearing after wire implantation, but differences exist. The interstitial pattern of fibrosis is more extensive. The powder, in particulate form, is widely dispersed and the subsequent fibrosis is focal in character. The solid wire induces a laterally expanding, more extensive lesion. It is possible that particulate matter may spread through the bronchial tree and be focally deposited in the parenchyma of the lung, initiating fibrosis, but the wide spread lesions that ensure after the introduction of small pieces of pure metallic wire are not as readily comprehended. Since it has been demonstrated that aluminum, by itself, is not productive of injury but must be admixed with some chemical or mineral substance (20,23), the metal may be related to some type of hypersensitive (allergic) tissue reaction in which it acts as an antigen (1) . Other metals (mercury, nickel) have been shown t o incite tissue hypersensitivity (19). Part of the initial vascular response, increased capillary permeability, especially that which occurs away from the area of actual implantation, may be attributable to the hypersensitivity reaction, permitting a more extensive lesion. The mononuclear cell infiltration and fibroblastic repair following metal injury also accompany the healing of hypersensitivity-induced tissue reactions. The dispersion of fibrin and subsequent fibrosis would be compatible with the immune response within the issues (8).
CONCLUSIONS

1.
Chemically pure aluminum is capable of inducing pulmonary fibrosis which is diffuse rather than focal in character.
2.
A possible cause for the spreading pulmonary fibrosis associated with pure metallic aluminum is a state of hypersensitivity created by its implantation within the lung.
SUMMARY
Small aluminum wires were implanted in the lungs of Swss mice to test the effects of pure metal upon the pulmonary tissue. The edema and congestion consequent upon the introduction of the wire and the diffuse spreading fibrosis which followed were not in keeping with the size of the original injury. The accompanying mononuclear cell infiltration may be indicative of h hypersensitivity reaction to the metal. Pulmonary fibrosis may, therefore, be an expression of tissue immunity. showing the i rag men tat ion of elastic fibers in the alveolar walls. Vehoeff's elastic stain, H&E. X320.
